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(54) MANUFACTURE OF CONDUCTIVE ROLL 

(57)Abstract 

PURPOSE: To simplify a forming process and reduce the cost of manufacturing 
by conductive the extrusion molding of thermoplastic resin on a base layer, 
forming a conductive film layer. 

CONSTITUTION: An approximately ringlike metallic cap 4 at whose peripheral 
wall an extrusion passage 4a is formed, is used, and through its hollow portion 
inside, a roll 6 at whose shaft outer periphery a base layer 2 is formed, is 
passed, and thermoplastic resin 5 is formed into a tube shape through the 
extrusion passage 4a, and is pushed out onto the base layer 2. A conductive film 
layer 3 can be formed by moving the roll 6 in one direction and covering the 
whole surface of the base layer 2 outer peripheral surface by means of 
thermoplastic resin 5. After the covering of the conductive film layer 3, in a case 
in which close adhesiveness to the base layer 2 is bed, adhesiveness can be 
improved by conducting the heat treatment of the roll 6. The thickness of the 
conductive film layer 3 can be controlled by changing the sending out or 
receiving speed of the roll 6, and a conductive roll whose outer diameter at the 
center portion is larger than those at both end portions can be manufactured 
easily and inexpensively. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the conductive roll characterized by forming the above-mentioned electric conduction 
membrane layer by carrying out extrusion molding of the thermoplastics on the above-mentioned base layer when manufacturing 
the conductive roll which gives the potential of predetermined polarity to this charged body-ed, having a shaft, the conductive 
base layer prepared in the periphery of this shaft, and the electric conduction membrane layer prepared on this base layer, and 
contacting the charged body-ed. 

[Claim 2] The manufacture method of the conductive roll according to claim 1 which the send of a roll or the speed of taking 
over is changed, and is thin and forms the thickness of an electric conduction membrane layer thickly in the roll center section 
in roll both ends in case extrusion molding of the thermoplastics is carried out on the base layer of a roll and an electric 
conduction membrane layer is formed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] manufacture method Seki of a conductive roll which can manufacture a conductive roll comparatively 
simple and cheaply if this invention is further explained in full detail about the manufacture method of the conductive roll which 
gives the potential of predetermined polarity to the charged bodies-ed, such as a photoconductor drum and a record medium, in 
an electrophotography recording device etc. — carrying out . 
[0002] 

[Description of the Prior Art] The electrophotography recording device widely used for the copying machine, the laser beam 
printer, etc. Generally it has the drum-like photo conductor (a photoconductor drum is called hereafter). Perform electrification 
and exposure to the photoconductor drum, form an electrostatic latent image, make a toner adhere according to the latent 
image on a photoconductor drum after that, and negatives are developed. Next, the toner on the photoconductor drum is 
transferred to record media, such as a record form, and it imprints, while discharging the photoconductor drum to predetermined 
potential after that, the toner which remains on a photoconductor drum is cleaned, and it prepares for the next record. 
Moreover, by imprint melting and by being stuck by pressure, the toner supported by the record medium is fixed to a record 
medium, and, thereby, a series of record work completes it 

[0003] The electrification roll which gives predetermined potential to the electrification field to the photoconductor drum of this 
electrophotography recording device. The development roll which conveys a toner to a photoconductor drum, the transfer roller 
which gives predetermined potential to the record medium conveyed to the imprint field, Or conductive rolls, such as an electric 
discharge roll which makes fixed potential equalize the electrification field in the photoconductor drum after an imprint Usually, it 
consists of a good conductivity shaft, a base layer which consists of rubber of right conductivity prepared in the periphery, and 
an electric conduction membrane layer which covers a base layer for electric resistance adjustment of a roll and the pollution 
control of a photoconductor drum or a record medium. 

[0004] And what was adjusted to 1.0x107 which thermosetting rubber and thermoplastic polyurethane, such as epichlorohydrin, 
are made to distribute conductive carbon conventionally, and can use a volume resistivity as a conductive roll as the above- 
mentioned electric conduction membrane layer - 1.0x1011 ohm-cm is used, and forming a conductive film is performed by 
applying these on a base layer by the wet applying methods, such as an electrostatic application, dipping, and a roll coater. 
[0005] Moreover, polish a base layer, or form so that the outer diameter of the center section of the roll may become larger 
than the outer diameter of roll both ends by two coats of an electric conduction membrane layer, the change in the number of 
times of dipping, etc., and it is made for the contact width of face (henceforth nip width of face) to the photoconductor drum of 
a conductive roll to become uniform in accordance with the shaft orientations of a roll, and, thereby, attaining equalization of 
electrification potential is also performed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since complicated operation in which the application work of multiple times 
must be done is needed in order for the wet applying methods, such as an electrostatic application, dipping, and a roll coater, to 
need the organic solvent or to consider as the thickness according to the use of a conductive roll etc., the formation process of 
these electric conduction membrane layer serves as a cause which pulls up the manufacturing cost of a conductive roll. 
[0007] this invention was made in view of the above-mentioned situation, simplifies the formation process of an electric 
conduction membrane layer, and aims at offering the manufacture method of the conductive roll which can reduce the 
manufacturing cost of a conductive roll. 
[0008] 

[Means for Solving the Problem and its Function] In order to attain the above-mentioned purpose, the manufacture method of 
the conductive roll of this invention The conductive base layer in which the conductive film was prepared by the periphery of a 
shaft and this shaft, When obtaining the conductive roll which gives the potential of predetermined polarity to this charged body- 
ed, having the electric conduction membrane layer prepared on this base layer, and contacting the charged body-ed Reduction- 
ization of the manufacturing cost of a conductive roll is attained by fabricating the above-mentioned electric conduction 
membrane layer by the extrusion-molding method which is a comparatively simple method of construction using thermoplastics. 
[0009] Moreover, in case extrusion molding of the thermoplastics is carried out on the base layer of a roll in this case and an 
electric conduction membrane layer is formed, by changing the send of a roll, or the speed of taking over, it is thin at roll both 
ends, the thickness of an electric conduction membrane layer is thickly formed in the roll center section, and a conductive roll 
with the larger outer diameter of the center section of the roll than the outer diameter of roll both ends can be manufactured 
easily and cheaply. 

[0010] Namely, by according to the manufacture method of the conductive roll of this invention, replacing formation of an 
electric conduction membrane layer with the wet applying method which was one of the causes which pulls up a manufacturing 
cost conventionally, and performing it by the extrusion-molding method using thermoplastics The thickness of an electric 
conduction membrane layer can be easily controlled by being able to carry out extrusion molding of the direct thermoplastics to 
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the shape of a tube, and being able to form an electric conduction membrane layer very simply on a base layer, and changing the 
send or taking over speed of a roll at the time of extrusion molding. While this needs the application process and dryness 
process of multiple times which use the organic solvent conventionally, being able to perform efficiently the formation process of 
the electric conduction membrane layer which had required much time and effort and cost by simple work and reducing the 
manufacturing cost of a conductive roll effectively, an improvement of a work environment can be aimed at. 
[0011] Hereafter, it explains in detail with this invention. As mentioned above, the manufacture method of this invention prepares 
a conductive base layer in the periphery of a shaft, manufactures further the conductive roll which carried out covering 
formation of the electric conduction membrane layer on this base layer front face, and manufactures the conductive roll of 
composition of having illustrated to drawing 1 for example. 

[0012] Namely, drawing 1 shows an example of the conductive roll obtained by the manufacture method of this invention, and 
uses it as an electrification machine of an electronic-formula copying machine. This conductive roll forms the base layer 2 which 
becomes the periphery of the shaft 1 which consists of right conductivity material, such as a stainless steel, iron which carried 
out plating processing, brass, and electroconductive plastics, from a conductive spring material, and carries out covering 
formation of the electric conduction membrane layer 3 which consists of thermoplastics which has conductivity in the peripheral 
face of this base layer 2 further. 

[0013] Here, no foaming or the foaming conductive rubber constituent, and the conductive polyurethane foam which have the 
conductivity which constitutes the above-mentioned base layer 2 and which blended electric conduction material as a spring 
material can be used, in this case, as a rubber component which constitutes a non-foamed conductive rubber constituent Nitril 
swine gin rubber, chloroprene rubber, styrene butadiene rubber. Butadiene rubber, an ethylene propylene rubber, polyisoprene 
rubber, poly polynorbornene rubber, etc., Thermoplastic rubbers, such as a water additive (SEBS) of usual rubber or styrene- 
styrene butadiene rubber (SBS), and styrene-styrene butadiene rubber, can be used. Although not restricted especially, these 
rubber, especially solid butadiene rubber / liquefied polyisoprene rubber are mixed by 10 / about 90 to 50/50 ratio. It is desirable 
to blend electric conduction material with this and to form the base layer 2, a degree of hardness can be low by this, a 
compression set can obtain the few base layer 2, and the adhesion of a roll and the charged bodies-ed, such as a 
photoconductor drum, can be raised. 

[0014] Moreover, although are not restricted and electric conduction material was blended with the copolymerization rubber of 
the copolymerization sponging object of the thing and epichlorohydrin which blended electric conduction material with the 
ethylene propylene rubber, and an ethyleneoxide or epichlorohydrin, and an ethyleneoxide especially as foaming conductive 
rubber, a foam can be used suitably. 

[001 5] As electric conduction material blended with these rubber constituent various conductive fiber, such as a staple fiber of 
conductive fine particles and carbon fibers, such as carbon black, a graphite, a metal, and various conductive metallic oxides (a 
tin oxide, titanium oxide, etc.), and a metallic oxide, can be used. As for the loadings, it is desirable to all the rubber component 
100 weight sections the 3 - 100 weight section and that can consider as 5 - 50 weight section, and this adjusts the volume 
resistivity of the base layer 2 to about 101-107 ohm-cm especially. In addition, although formation of this base layer 2 can be 
performed by the well-known vulcanization fabricating method and the thickness is suitably set up according to the use of a roll 
etc., you may usually be 1-20mm. 

[0016] The manufacture method of the conductive roll of this invention forms the electric conduction membrane layer 3 formed 
on this base layer 2 by carrying out extrusion molding of the thermoplastics, in this case — if it is thermoplastics in which 
extrusion molding is possible as thermoplastics which constitutes this electric conduction membrane layer 3 — which thing — 
****** _ concrete — tradename PEBAKKUSU 401 1 of Elf Atochem Japan, Inc.. MX1723, MX1074 and MX1041, and Mitsui 
DEYUPON poly chemical — Co.. Ltd. — a tradename — ALC Press, Inc. — Lynn, tradename REZAMIN of Formation of size 
Japanese energy, the tradename PAE1200 of Ube Industries, Ltd., and PAE1202 grade can be illustrated the inside of these — 
PEBAKKUSU 401 1 and ALC Press, Inc. — although Lynn, and PAE1200 and PAE1202 can use it preferably — especially — 
PEBAKKUSU 401 1 and ALC Press, Inc. — since Lynn can be used as it is, without having the volume resistivity ofohm [ 1.0x108 
to 1.0x1010 ] and cm suitable as an electric conduction membrane layer of a conductive roll in itself, and adjusting conductivity, 
it is especially desirable In addition, although REZAMIN, PAE1200, and PAE1202 grade need to add electric conduction material 
and need to adjust the electric resistance, the adjustable range can be made into 1.0x107 - 1.0x1011 ohm-cm, and the general 
amounts of electric conduction material, such as titanium oxide, carbon, and a conductive tin oxide, can be used for it as electric 
conduction material in this case. 

[0017] If formation of this conductive film 3 by the extrusion-molding method is explained in full detail, as shown in drawing 5 , 
using the mouthpiece 4 of the shape of an abbreviation ring which extruded to the peripheral wall as shown in drawing 4 , for 
example, and formed way 4a While fabricating the roll 6 which formed the above-mentioned base layer 2 in the centrum of this 
mouthpiece 4 at shaft 1 (not shown) periphery in the shape of a tube and extruding it on the base layer 2 of a roll 6, extrusion 
way 4a to through and the above-mentioned thermoplastics 5 of a mouthpiece 4 The electric conduction membrane layer 3 can 
be formed by moving a roll 6 to ** on the other hand, and covering the whole base layer 2 peripheral-face surface of a roll 6 
with the above-mentioned thermoplastics 5. In this case, as shown in drawing 8 , the electric conduction membrane layer 3 of a 
roll edge is aslant processed with the base layer 2, or what (drawing right end section) left end section) and the electric 
conduction membrane layer 3 are made longer than the base layer 2, and are aslant processed for is made in (drawing. 
[0018] Moreover, as shown in drawing 6 in this case, after constructing a bridge through a heating tub from a making machine 7 
in the roll 6 which consists only of a base layer 2 which fabricated rubber or the foamed rubber in the shape of a heavy-gage 
tube by the briquetting machine 7, the above — after letting it pass to the centrum of a mouthpiece 4, covering the electric 
conduction membrane layer 3 and a cutting machine's 8 cutting to predetermined length, as shown in drawing 7 , a shaft 1 can 
be inserted in the center of the base layer 2, and a conductive roll can also be manufactured by making it fix with adhesives as 
occasion demands Furthermore, as the reference marks 9 and 10 in drawing 6 showed, after carrying out covering formation of 
the electric conduction membrane layer 3 at this time. As covering material, such as various denaturation urethane, such as 
various denaturation nylon, such as a fusibility fluororesin and methoxymethyl-ized nylon, and fluoridation urethane, is sprayed 
on electric conduction membrane layer 3 front face from the spray application machine 9 or it is shown in drawing 9 By applying 
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covering material 13 using the cone-like rubber instrument 11, the pollution-control layer 10 which prevents contamination of 
the charged bodies-ed, such as a photoconductor drum, can be formed on this electric conduction membrane layer 3. 
[0019] Here, on the occasion of covering of the electric conduction membrane layer 3, adhesion processing can also be 
performed on the base layer 2. When the adhesion processing by each company adhesives, such as adhesion processing by 
polarization of the front face using halogen gas or organic coupling agent as adhesion processing, hot melt adhesive, a binder, 
reactant adhesives, and an one part adhesive, is mentioned and it uses adhesives, it is desirable to use conductive adhesives. 
[0020] Moreover, after covering of the electric conduction membrane layer 3, when adhesion with the base layer 2 is bad, a roll 
can be heat-treated and adhesion can also be raised. In this case, after the rear stirrup to which heat treatment carried out 
extrusion molding of the electric conduction membrane layer 3 covers the pollution-control layer 10, it can be performed by 
heating for 1 minute to about 1 hour in the range from temperature lower 100 degrees C than the melting point of the 
thermoplastics which forms the electric conduction membrane layer 3 to the melting point The internal distortion at the time of 
covering of the electric conduction membrane layer 3 is removed by such heat treatment, and adhesion with the base layer 3 
improves. 

[0021] Thus, by having formed the electric conduction membrane layer by extrusion molding of thermoplastics, on a base layer, 
the manufacture method of the conductive roll of this invention can carry out extrusion molding of the direct thermoplastics to 
the shape of a tube, and can form an electric conduction membrane layer very simply. In addition, the manufacturing method of 
the electric conduction roll of this invention is not limited to above-mentioned drawing 3 and the manufacturing method shown 
in 4, the formation method of a base layer etc. can be changed suitably and other composition can also change it variously 
within the limits of the summary of this invention. 

[0022] Moreover, in order that a conductive roll may keep uniform nip width of face with a photoconductor drum, Although the 
thickness of this electric conduction membrane layer 3 may be formed more thickly [ center section ] than the both ends of a 
roll and the outer diameter D1 of a roll center section may be formed more greatly than the outer diameter D2 of roll both ends 
in case the electric conduction membrane layer 3 is formed as shown in drawing 2 In this case, when the electric conduction 
membrane layer 3 is formed, for example by drawing 5 and the extrusion-molding method shown in 6 according to the 
manufacture method of the conductive roll of this invention. The electric conduction membrane layer 3 of drawing 2 can be 
formed very easily by making it late gradually, if the send or taking over speed of a roll 6 is applied to a center section from the 
roll end section, and making it quick gradually, if it applies to the other end from a center section. 

[0023] As shown in drawing 2 , when a conductive roll with the larger outer diameter D1 of a roll center section than the outer 
diameter D2 of roll both ends is manufactured here, Difference deltaD (deltaD=D1-D2) of the outer diameter D1 of a roll center 
section and the outer diameter D2 of roll both ends When it is not restricted and the pressure welding of the roll is especially 
carried out to a photoconductor drum, it designs from the grade and the grade of the flexibility of the base layer 2 that a roll 
center section comes floating, and is made for the nip width of face between a roll and a photoconductor drum to become 
uniform in accordance with the shaft orientations of a roll. 

[0024] For example, the main part of a roll of length L is formed in the metal shaft 1 of 7mm of diameters by length of 245mm, 
and if the 800g force is applied to the ends of a shaft 1 and the pressure welding of the roll is carried out to a photoconductor 
drum, difference deltaD of the outer diameter D1 of a roll center section and the outer diameter D2 of roll both ends can usually 
obtain almost uniform nip width of face, if it sets up so that the following formula may be satisfied. 

5x10-5<deltaD/L<5x10-3[0025] However, what is necessary is not to obtain uniform nip width of face and just to change deltaD 
suitably as mentioned above in consideration of the grade and the grade of the flexibility of the base layer 2 that a roll center 
section comes floating in such a case, even if the degree of hardness of the base layer 2 satisfies the above-mentioned formula 
extremely, when the method of **** of a shaft 1 is extremely large, a low case. 

[0026] In addition, although the conductive roll of drawing 2 is formed from roll ends so that an outer diameter may become large 
gradually towards a center As illustrated not to the thing limited to this but to drawing 3 , both ends are formed in the shape of 
a taper. The narrow diameter portion of the diameter of uniform should be formed in what has the major-diameter section of the 
diameter of uniform in the center section (A view), the thing (B view) in which the center section bulged in the shape of cross- 
section radii, and both ends, and the major-diameter section of the diameter of uniform should be formed in the center section. 
The conductive roll illustrated to these drawing 3 can also be easily obtained by changing the send or taking over speed of a roll 
suitably according to a profile of roller at the time of extrusion molding of the electric conduction membrane layer 3. 
[0027] According to the manufacture method of the conductive roll of this invention, as mentioned above, by having formed the 
electric conduction membrane layer by extrusion molding of thermoplastics On a base layer, extrusion molding of the direct 
thermoplastics can be carried out to the shape of a tube, and an electric conduction membrane layer can be formed very simply. 
In case extrusion molding of the thermoplastics is carried out on the base layer of a roll and an electric conduction membrane 
layer is formed, moreover, by changing the send or taking over speed of a roll The thickness of an electric conduction membrane 
layer can be controlled freely, and a conductive roll with the larger outer diameter of the center section of the roll than the 
outer diameter of roll both ends can be manufactured easily and cheaply. 

[0028] In addition, the manufacturing method of the conductive roll of this invention is not limited to above-mentioned drawing 5 
and the manufacturing method shown in 6, the formation method of a base layer etc. can be changed suitably and other 
composition can also change it variously within the limits of the summary of this invention. 
[0029] 

[Example] Although an example is shown and this invention is explained more concretely hereafter, this invention is not 
restricted to the following example. 

[0030] The base layer was formed in 3mm ** using the conductive rubber constituent of prescription shown in a [example 1] 
steel nature shaft below. In this case, vulcanization conditions were made into 1 60 degree-Cx 5 minutes. The degree of 
hardness of the obtained base layer was ASUKA C50 degree, and the volume resistivity was 8x102 ohm-cm. In addition, as 
shown in drawing 10 , the electric resistance of a roll (base layer) twists the copper plate 12 of 1cm width of face around the 
peripheral face of the conductive roll 6, impresses the voltage of 1000V between a shaft 1 and a copper plate 12. and calculates 
resistance R by formula R=V/I from the current value I at this time. 
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Cis-[ conductive rubber constituent prescription ] -1. 4-polybutadiene 60 Weight % ( BRby Japan Synthetic Rubber Co., 
Ltd.02LL) 

Liquefied polyisoprene 40 Weight % ( Kuraray isoprene UR30 by Kuraray Co., Ltd.) 

KETCHIEN black EC 10 Weight % zinc white 10 Weight % organic peroxide 0.8 % of the weight [0031] As opposed to PAE1200 by 
Ube Industries, Ltd., and the 100 weight sections Next, the KETCHIEN black 12 weight section. After carrying out addition 
distribution of the titanium oxide 24 weight section and adjusting a volume resistivity to 1.0x109 ohm-cm, Traverse speed of a 
roll 6 was fixed by the method which showed this to drawing 5 using the mouthpiece shown in drawing 4 , extrusion molding was 
carried out on the above-mentioned base layer according to the following conditions, the electric conduction membrane layer 3 
of composition of having been shown in drawing 1 was formed, and the conductive roll of the following size and a property was 
obtained. 

Extrusion-molding condition extruder: Plastic vender phi20 extruder (product made from an Oriental energy machine) 
Extrusion conditions: Die 170-degree-C crosshead 170-degree-C screw 170-degree-C hopper 160-degree-C screw speed 
60rpm extrusion outlet 1 kg/Hr drawer speed: 5 m/min extrusion thickness: 250-micrometer size and property roll length : 
Diameter of a 240~340mm roll: phi10-20mm roll electric resistance: 6x105ohms (by the method of drawing 10 , it measures by 
measurement width-of-face width of face of 1cm, the H10K1M-omega circuit tester, and applied-voltage 1000V) 
Withstand voltage 1.5kV degree of hardness ASUKA C66 degree[0032] When the obtained conductive roll was set to the LASER 
beam printer as an electrification roll and the copy test was performed 20 consecutive times in the high-humidity/temperature 
environment (H/H) of the low-humidity/temperature environment (L/L) of the temperature of 15 degrees C, and 10% of relative 
humidity RH and the temperature of 32.5 degrees C, and 85% of relative humidity RH, L/L and H/H of ******** are good and 
burnt deposits etc. did not generate them on a roll. 

[0033] In the shape of a hose, the conductive rubber sponge of prescription shown in the [example 2] following was extruded 2 
to 2.5 times, it foamed to it at them, and the base layer was formed. In addition, vulcanization conditions were made into 230 
degrees C and 3 minutes. 

Conductive rubber sponge prescription EPDM 100 Weight % ( by Japan Synthetic Rubber Co., Ltd. T7201 EF) 
Oil 70 Weight % ( made from Idemitsu Petroleum PW380) 
Polyethylene glycol 1 Weight % (Nippon Oil & Fats PEG4000) 

Foaming agent 6.5 % of the weight (Nagakazu BINIHORUACNo. 3 or neo SERUBON N5000) 

[0034] Next, Elf Atochem Japan PEBAKKUSU 4011 (the electric resistance value 1.0x108 - 1.0x1010 ohm-cm) is set to the 
method shown in drawing 6 using the mouthpiece shown in drawing 4 . The traverse speed of a roll 6 was changed continuously, 
the electric conduction membrane layer 3 of composition of having carried out extrusion molding on the above-mentioned base 
layer according to the following conditions, and having been shown in drawing 2 was formed, and it heat-treated through the air- 
heating furnace in 120 degree-Cx 10 minutes and, and 150 degree-Cx 10 minutes. 

Extrusion-molding condition extruder: Plastic vender phi20 extruder (product made from an Oriental energy machine) 
Extrusion conditions: Die 170-degree-C crosshead 170-degree-C screw 170-degree-C hopper 160-degree-C screw speed 
60rpm extrusion outlet 1 kg/Hr drawer speed: 5 m/min - 10 m/min extrusion thickness: 250 micrometers - 500 micrometers 
[0035] And after forming N-methoxymethyl-ized nylon layer as a pollution-control layer on the above-mentioned electric 
conduction membrane layer at 10 micrometers in thickness and cutting to predetermined length, the shaft made from steel was 
inserted into the base layer, it pasted up, and the conductive roll of the following size and a property was obtained. 
A size and property roll length: Diameter of 240~340mm roll: phi10-20mm roll electric resistance: 5x105ohms (by the method of 
drawing 10 , it measures by measurement width-of-face width of face of 1cm, the H10K1M~omega circuit tester, and applied- 
voltage 1000V) 

Withstand voltage 1.5kV [0036] The base layer and the electric conduction membrane layer had stuck the obtained conductive 
roll very good, subsequently, this conductive roll — as the electrification roll of a laser beam printer — setting — an example 1 
— the same — a copy test — a place — L/L and H/H — ******** — good — moreover, burnt deposits etc. did not occur on 
a roll 

[0037] The electric conduction membrane layer was formed on the same extrusion-molding conditions as an example 1 on the 
same base layer as the [example 3] example 1. At this time, it was late, and it controlled to apply to an edge from a center 
section and to become quick, and the conductive roll of the configuration shown in drawing 2 was obtained, having applied the 
send or taking over speed of a conductive roll to the center section from the edge. In addition, D1 was 14mm, D2 was 1 3.76mm 
and L= 240, and it was deltaD=D1-D2=0.24mm and deltaD/L=1x10~3. Moreover, the roll property was the same as that of the 
thing of an example. 

[0038] The 800g force was applied to shaft 1 both ends of the obtained conductive roll, the pressure welding of this roll was 
carried out to the photoconductor drum, and when nip width of face was measured rotating both, in accordance with the shaft 
orientations of a roll, uniform nip width of face was always obtained. 
[0039] 

[Effect of the Invention] As explained above, according to the manufacture method of the conductive roll of this invention, by 
performing formation of an electric conduction membrane layer by the extrusion-molding method using thermoplastics On a base 
layer, extrusion molding of the direct thermoplastics can be carried out to the shape of a tube, and an electric conduction 
membrane layer can be formed very simply. The application process and dryness process of multiple times can be needed 
conventionally by this, the formation process of the electric conduction membrane layer which had required much time and 
effort and cost can be efficiently performed by simple work, and the manufacturing cost of a conductive roll can be reduced 
effectively. 

[0040] Moreover, in case extrusion molding of the thermoplastics is carried out on the base layer of a roll and an electric 
conduction membrane layer is formed, by changing the send of a roll, or the speed of taking over, it can be thin at roll both ends, 
the thickness of an electric conduction membrane layer can be thickly formed in the roll center section, and a conductive roll 
with the larger outer diameter of the center section of the roll than the outer diameter of roll both ends can be manufactured 
easily and cheaply. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing an example of the conductive roll obtained by the manufacture method of this 
invention. 

[Drawing 2] It is the cross section showing other examples of the conductive roll obtained by the manufacture method of this 
invention. 

[Drawing 3] A~C is the side elevation showing another example of the conductive roll obtained by the manufacture method of 
this invention again, respectively- 

[Drawing 4] the object for electric conduction membrane layer formation used for the manufacture method of the conductive roll 
of this invention — it is the cross section showing an example of a mouthpiece 

[Drawing 5] said — how to cover an electric conduction membrane layer on a base layer using a mouthpiece is shown — it is a 
cross-section schematic diagram in part 

[Drawing 6] an example of the manufacture method of the conductive roll of this invention is shown — it is a cross-section 
schematic diagram in part 

[Drawing 7] It is the cross section showing other examples of the conductive roll obtained by the manufacture method of this 
invention. 

[Drawing 8] It is the cross section showing the example of processing of a roll edge. 

[Drawing 9] It is the cross section showing an example of the formation method of a pollution-control layer. 
[Drawing 10] It is an outline perspective diagram explaining the measuring method of electric resistance. 
[Description of Notations] 

1 Shaft 

2 Base Layer 

3 Electric Conduction Membrane Layer 

4 Mouthpiece 

5 Thermoplastics 

6 Conductive Roll 
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